Concrete is the most extensively used construction material in the world, second to water. Increasing rate of urbanization and industrialization has lead to over exploitation of natural resources such as river sand and gravels, which raises sustainability issues. It has now become important to look for alternatives of constituent materials of concrete. Waste foundry sand (WFS), a by-product of ferrous and non ferrous metal casting industries is one such promising material which can be used as an alternative to natural sand in concrete. Foundries successfully recycle and reuse the sand many times in a foundry. Land filling of WFS not only causes significant economic burden to the foundries but is also a loss of energy and natural resources. It is also rich in silica and alumina so it is used as a partial replacement of fine aggregate in conventional concrete. Granite Slurry (G.S) is also industrial by products generated from the granite polishing and milling industries in powder form. These byproducts are left largely unused and are hazardous material to human health. Construction industry in recent years has emerged as one of the most promising sink for this undesirable waste. In last few decades, several studies have been conducted to investigate the effect of addition of WFS as well as G.S as partial replacement of regular sand in concrete. It has been found suitable to be used as partial replacement of sand in structural grade concrete. Properties like compressive strength have been reviewed in the current paper; the results observed from the various studies depict that compressive strength may increase with replacement of WFS up to 20-30% and for G.S up to 15-20%.
I. INTRODUCTION
Concrete is the backbone of all the construction and development activities around the world being the most extensively used construction material [1] . Each of the primary constituent of concrete has an environmental impact, to a different extent. Being used in enormous quantity around the world, it gives rise to different sustainability issues.
There is rising concern about over-exploitation of natural sand and gravels, constituents of concrete. The massive use of concrete due to rapid growth in urbanization and industrialization has resulted in the over-extraction of river sand from the river bed. This has called for several harmful consequences, including increased river bed depth, lowering of the water table, exposure of bridge substructures, major impact on rivers, and marine ecosystems, loss of land through river or coastal erosion and decrease in the amount of sediment supply [2] . Furthermore, the subsistence of construction industry has been severely affected due to the restrictions in the extraction of sand from the river resulting in rise of the price of sand. Thus, it has become imperative to look for alternative to natural river sand.
Increasing population and advancements in technology have led to increase in waste production. Thus, many researchers and scientists all over the world are finding new ways to reduce these wastes or as a better alternative to use them as resources with added values [3] . Since past several decades, various industrial wastes are being studied extensively as a substitute/replacement material for fine aggregate. Substitution of alternative materials in concrete has been found to improve both the mechanical and durability properties, and this practice can lead to the sustainable concrete development.
Waste foundry sand (WFS) is one such promising material which needs to be studied extensively as substitute of fine aggregates in concrete. It is a by-product from the ferrous and non ferrous metal casting industries with ferrous foundries producing the most sand. It is characteristically sub-angular to round in shape and has high thermal conductivity which makes it suitable for moulding, casting operations. Moulding sands are recycled and reused multiple times during casting process [4] . In due course, the recycled sand degrades to the state that it can no longer be reused in the casting process. Then, the old sand is dismissed as by-product, and new sand is introduced into the cycle.
Metal alloy casting industries only produce several million tons of by-products in the world and WFS is the major by-product. It has been successfully used as a land filling material since many years, but due to rising disposal costs, land filling is also becoming a problem. WFS consist of green sand and resin sand. Green sands typically comprise of high-quality silica sand, 5-10 percent bentonite clay, 2 to 5 percent water and less than 5 percent sea coal. The green sand process constitutes upwards of 90 percent of the molding materials used. The specific gravity of WFS has been found to vary from 2.39 to 2.55 [5] .
The industrial production of granite in recent times has witnessed a steep growth resulting in higher waste generation. The inefficient disposal of waste in many cases poses severe environmental hazards. Moreover the transportation of waste to recycling and disposal centres is expensive. Granite slurry (G.S) is a by-product of cutting and grinding processes of stone. During the industrial process the granite grains get mixed with water and form a colloidal waste. When the slurry is deposited, its water content is severely reduced due to factors like evaporation and the waste becomes a dry mound consisting of non-biodegradable granite dust. These processes result in the generation of large amount of waste materials.
G.S is primarily composed of silica, alumina and potassium with small amounts of calcium and magnesium. The particles of G.S are irregular, angular and porous and have rough and crystalline surface texture. The particles of size smaller than 75μm are in higher percentage in G.S thus these particles have interlocking characteristics and used as filler material to reduce voids content in concrete. The specific gravity of G.S varies from 2.36 to 2.72 depending upon its source stone [6] .
In an effort to use the WFS and G.S in large volume, research is being carried out for its possible substantial utilization as partial replacement of fine aggregate in concrete. Also, foundries use high quality size-specific silica sands for use in their moulding and casting operations. Usually raw sand is of a higher quality than the typical bank run or natural sands used in fill construction sites The benefits of using G.S as partial replacement of sand not only can enhance strength but also preserve the natural resources of sand and also keeps these powder particles from being airborne into the atmosphere causing health hazard to humans, in particular children. Therefore, these can be a very competent material for sand replacement.
II. LITURATURE AND REVIEW Rafat Siddiquea et al. [7]
reported the results of an experimental investigation, which is to be carried out to evaluate the mechanical properties of concrete mixtures. In this study fine aggregate i.e. regular sand was partially replaced with WFS. Replacement of fine aggregates was done by weight with three percentages (10%, 20%, and 30%) of WFS. These test results shows that a slight increase in the strength properties of plain concrete by including WFS as partial replacement of fine aggregate and it can be effectively used in making good quality concrete and construction materials.
Neelam Pathak et al. [8] reported that in this paper an attempt has been made to study the use of WFS and fly ash on various the properties of Self-Compacting-Concrete when exposed to elevated temperatures. In this research, mixes were prepared with three percentages of fly ash ranging from 30% to 50% and one controlled mixture without fly ash was also prepared for comparison. 
Tarun R. Naik et al. [9]
reported that this research was carried out to determine the effects on strength and durability of concrete by fly ash and WFS. Tests were conducted on normal & airentrained fly ash concrete. On the basis of durability and strength evaluations, it can concluded that both normal and air-entrained concrete mixes were developed in this study are appropriate for manufacturing of high-quality, high-durability precast concrete by using WFS and fly ash.
Dushyant R. Bhimani et al. [10]
Studies about the opportunities for sustainable and economical concrete. Effect of WFS replacement as fine aggregate on the compressive strength M20 grade of concrete was studied. The percentages of fine aggregate replacements were 0%, 10 %, 20% and 30 % by weight. As per test conducted conclusion says that for sustainable and economic development, up to 30% WFS can be utilized.
Sohail Md et al.
[11] the author of this paper investigates the strength properties of concrete mixes of grade M30. The present fine aggregate (river sand) is to be replaced with WFS. Fine aggregate will be replaced with percentages (10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and 100%) of WFS by weight. This experiment clearly indicates that 50% replacement of sand with WFS concrete can gain maximum compressive strength.
G. Ganesh Prabhu et al. [12]
presents the results of experiments carried out to evaluate the utilization of WFS as a substitute material for fine aggregate in concrete production. Fine aggregate will be replaced with five different percentages (10%, 20%, 30%, 40%, and 50%). Here it was concluded that replacement up to 20% can be effectively used in good concrete production and beyond 20% it is not beneficial.
Gurpreet Singh et al. [13]
reported the results of an experimental investigation, which was carried out to study the influence of WFS as partial replacement for fine aggregates (natural sand) on two grades of concrete mixtures. Two control concrete mixtures (M20 & M30) were designed. Sand has been replaced with 0%, 5%, 10%, 15%, and 20% WFS. Result shows that Partial replacement of sand with WFS up to 15% increases Compressive strength for both types (grades M20 & M30) of concrete.
Preeti Pandey et al. [14]
investigates the uses of WFS as a partial replacement of Fine Aggregate (Natural Sand). Fine aggregate has been replaced by WFS accordingly in the range of (10-60% at the interval of 10%). It is observed that Optimum replacement level of WFS as is 10%.
Namita Patiyal et al. [15]
reported the results of an experimental investigation, which is made to found out the effectiveness of WFS as a partial replacement of fine aggregate in geo-polymer 
O. S. Olaniyan et al. [19]
studied the impact of replacement of fine aggregate by G.S on the compressive strength of the sandcrete blocks. The percentage replacements made were 0%, 5%, 10%, 15%, 20%, 25% and 100% respectively. They found that the maximum compressive strength was exhibited by the concrete with optimum percentage replacement of 15%.
Abd Elmoaty Mohamed et al. [20]
presents an experimental investigation on physical, mechanical properties and reinforcement corrosion resistance of concrete modified with G.S. The replacement of G.S of 5.0%, 7.5%, 10.0% and 15.0% as cement and additional were used. The test results showed an improvement on compressive strength at 5.0% G.S as cement replacement also beyond 5% replacement of compressive strength may reduce.
M. Vijayalakshmi et al. [21]
investigates the suitability of G.S as a replacement of fine/natural aggregate in concrete production. Concrete mixtures were prepared by 0%, 5%, 10%, 15%, 20% and 25% of fine/natural aggregate replaced by G.S waste. The obtained results indicate that the replacement of natural sand by G.S up to 15% is favorable for the concrete without adversely affecting the strength and durability criteria.
Dr. G. Prince Arulraj et al. [22]
studied the effect of G.S as fine aggregate replacement varying from 0% to 25% in concrete on compressive strength of M20, M30 and M40 grade concrete at 28 days. It was observed that the compressive strength increased with the increase in G.S content in concrete mix till 20% replacement. The highest values of compressive strength were obtained when the sand replacement was 15% by G.S.
C. Sreenivasulu et al. [23]
investigates the mechanical properties of geo-polymer concrete using G.S as replacement of sand. G.S was replaced with 0%, 20%, 40% and 60% as sand. Results shows that compressive strength were increased with increasing percentage of G.S as up to 40% and beyond 40% it may decreased. So it is concluded that optimum replacement level (40%) of G.S can be used in place of sand. 
